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PURPOSE:To provide a transformation process for tomato having high transformation efficiency and little risk of teratogeny. 
CONSTITUTION :A plasmid containing a DNA originated from a virulence region of a tumor-inducing plasmid pTiBo542 of 
Agrobacterium tumefaciens is introduced into the bacterial cell and a tomato is transformed with the transformed 
Agrobacterium tumefaciens containing introduced plasmid. 
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[MsRJIlJ Agrobacteriun tumefaciens ©T i ~7°y 
X3 HpTiBo542CD r y-C ;H^>X^45feC0DNTA^£ 
ttf^XS Fg^ALTc Agrobacterium tumefaciens 

urn. 

mMm2] fj|fipTiBo542©^w';H/>X««lfi*CD 
DNAI1 virB, vi r&RlKvi rC®£^ £^CJlf ;Jo« 1 13 
*©m 

[§f*>Jt3] MIET i 7°^X5 FpTiBo542ffl^;H^ 20 
>XM**©DNA^ft5^7X5 F&PT0K162 

[0 0 0 1] 

*%sjtt F v F ®^K<E**fe IC 

filD, #tZ, JfflBOAgrobacterium tumefaciens 

[0 0 0 2] 

K£*0«flB FV F«£llfPtF©l^T&D, ^fflfi, 

ThCflSI^tLT, aBHO Agrobacterium tume 
faciens &%Wcj3ft&^< (73 
— as>£S¥, Plant Cell Report 5:81-84 , 1 9 8 7 
^-CSCtJy^ 'J y7°Xl\ Plant Cell Report 6:10 
5-108 ,1 9 8 7*F-, x ■ ^"n-yi?S¥, EMBO J. 6:25 
13-2518 , 1 9 8 7 if) . £ © Agrobacterium tumefaci 
ens tt««»lflS£JBH£iJiU fi1f{fc-f -SftT^^TS 

(Tl^XSF) «J#*nTVi5. Ti^XSb't 30 

;t-v >x m« i , \znm a ns «aHfc*e? a* 

Z = Agrobacter ium tumef aciens iLTli, :.<liT' : |' 
<©*8tf¥«3ttTi5t>, -€-CDfTLBA4404tH5« 
ISTIWiS^ntT i 7*9X3 F£=rf 5#K» 
Si SHSSJRT * 0 , ^KKftfcffl i/i 5 © fofl5-&*t J; V=>. 

nTfeD, $JMia$MS5&*ff*'t»K cottfttt, A2 

81C-g-*tl5T i 7°9X3 FpTiBo542©^^;l/k>X® 
«©fg*^Bl'^ti;j;S (7»;F5, Bio/Technol . 
2:702-709, 1 9 8 4$, 7->F6, J. Bacteriol. , 
168:1283-1209 ,1 9 8 6#, nT'J e>. J. Bacterio 
1. , 166:88-94 , 1 9 8 6¥> ^>?>. I. Bacteriol. 
, 169:4417-4425 , 1 9 8 7#, Plant Scien 

ce , 60:223-229, 1 9 8 9*p) . foT, £©A281£ 
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[0 0 0 3] — fletc, Agrobacterium tumefaciens 
V^fc F v F©^H»73SIC43^T, Fv Ft#At J: 

##E*J©WlcKIISfl5. ^ODNABrH-tt Agrobacl 

erium tumefaciens tl:*^TT i ^573 F3Ui&© 
^^^KlCSISft, r0Hf©T i 7 7 XS F 

!i, '7*-i , ;Hx>XM«©»e : FtLTfS, Agrobacteriu 
m tumefacieps ItPife't' Z> T i 7°9X3 F©*7^ijffl2 

[0 0 0 4] 

[^BJd^^Li^ir-fS^] b^Lft*^, LBA440 
4 SfflVsfcFThOJgRfiifefrjStiiViTtt. JgR£» 

e#77SlC*5^Ttt. LBA4404 fcffl^fc^RlESfcfr«,fc 

o&. *%lS«±KEL.fc^fc&TiiJ^$nfc : fe©'!?a& 

[0 0 0 5] 

pT i Bo542© V ^ JFU >X^S*© D N A WJ+fe-a ^1" 
-5 7" 9X3 F&^Abfc Agrobacteriam tumefaciens & 
ffl v> 5 c t fc J; '0 flfjasftir F v F ©JBKteftSfT 5 £ <h 

3^^?^(4, Agrobacterium tumefaciens ©T i 7°9 
X3 FpTiBo542©ry^;FF->X^l±l*©DNA^^ 
c£"tf7°9X5 FS^ALfc Agrobacterium tumefaciens 

tF?F ^mmtz> z.tftt>$,&b-?h (Dww&m 
[0006] eat, *&mziuxwm\zmi-r%. ± 

K5©cfc5lC, *«M©^ffit*ViTtt» Ti7"7X5F 
pTiBo542©>7*^;H^>XS«E&*©DNAlS«^^iT 
•Sy^XS F^ffl^S. pTiBo542B, ±SLfcJ;5fc, 
7*; F e>, >>>6ac;nvu f>©#XM«E«sri&^ 

ft©7°9X3 F*e$>D, American Type Culture Collec 
tion (gft#*t 37349) * 6 A^Blfgft t)©T*-5 6 pT 
iBo542©'7 4 ^;t/F'>X®^t'l3;virB, virC, virGfei:© 
m.&?ifiW&rZ1fl* pTiBo542^0J|S»^Kpn I T« 
f-St. virB, virCRO:virG*5 : f-&^m5.2 kb ©»r 
lt^#Sn, Cn*pTiBo542©'7*-i , ;VF'>X^S5l5© 

[ 0 0 0 7] — 7j. *^^©77^troteV>T, Agrobacter 
iumtmnefaciens iC^A^tlS 7*7X5 FH, T i 7°9 
X3 FfflTlS«^tSDNA«£^tf 0 T^«tt, 

t i 7°5X3 F^fcii^n*Bif«2nfciia©=&ax° 

9X3 F^IC^-SnTiSD, Sfc, ^©±5&Tffl«4> 
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\z ii m & m mmm^& % s t> © & tix ^ * © 

T\ ^©J^Tiy^XS KCJ:ffi^;H/>Xfi«fi3fc 
DNAM^^ffl^tT' ctlCiD^ Agrobacterium tume 
faciens izmXt^'/yXS. }*&m&tZ>Zt1fl , V£ 

[0 0 0 8] TE*36W:*5^Tia, pTiBo542©^;l/ 
P >XS«fcfci5fE©i7 n-HbSn&DN ABfJtS^r-r 
%7°7X3 HO-WtH. PT0K162 SlSlt ^© 
fcjfiSEIlfcjRl-. CC^XSFIt ABIgRtfAgro 
bacteri um tame facie ns <PT'M^mX'&^vT0n54 t 

mmz>?yx= f (t i y^xs F*^^*sn7c^ 

ftl©pGA472;/5^5 FfcpVCKlOl tmitlZOttomRS 

«Sr^t|-/57.5 H) CpTiBo542©^^ ;H^>X^«fi 
*©KC^o->ftSnT^fc±fai 5. 2^D^-X 
©KpnlgrJt (virB, virG, virCg-itfc^ £-&tf) 
^fc'fc©T*5o ^©PT0K154 fctt, TI«0 2affl 
3fc#E?« t-€-©WK F v F ICagA bcfc 5 £T Site? i 

WKk W F J: 5 tT5ite^pTiBo542©^ 

^ > x mm s * © □ - xt s d n a bp 
[0009] h-rhfcffi^jife^t-rsBfaofie? 

«fc Offi^ti^ fcs&*T£, ^775 FffltSlWtt 

4?©aa^aKv-*-cs^viTas?T * e: t 

S. tntl, fg 1 EiC^TpT0K162 ©J;5(C, AUT- 

©#SiTM:BfS©D N ASrT««ftfc#A-f S - 

fl/t)MTBfemtW5. i©,t'5j5:*'&CH, 
Agrobacterium tumefaciens Mifflin vivo ?^T©ffl 
W$M%- (M/7-IXfl^76, EMBO J. 2:987-995, 

1 9 8 3^ TfN-?^, Science, 223:496-498, 1 9 8 
4¥) ^^ffl-T-Sr ttcfcO, gW©DNA£pT0K162 

1*. PT0K162 ^Agrobacterium tumefaciens KiALT 
fcviT, C©«!cSe J !C0faDNA^ALfcpBR322t 
nf«tl5-7°7X5 F («t(©7°7X5 F£"&tJ) 

pT0K162©DNAi'HpBR322tffl^l^^fcS 
©T, pBR322Bi3M^ttffiHE?ll i &^b&ffl**^Lt«t D 
PT0K612 \zU%-&$.ft.5>Z.t\ZtiZ<, pBR322iipT0K162 
j:H?SDAg robacteriu iii tume faciens tTiittlSTf^Ti 
V^©T, £®±^&»&3mfctt1i (pT0K162::pBR32 

2 gpSfffct^) T&Etflif Agrobacterium tumefacien 
s ^T±#1-^>^t^T^a^ 0 -tLT, PT0K162 ipB 
R322#*#©*n^nfcftgM&«rtt (*#JWft*) \Z 
O^TIt-ttlfi pT0K162::pBR322 Igzgff^T&Ag 
robacterium tumefaciens £ 26 
1C, PT0K162 Sr^TS Agrobacterimn tumefaciens C# 
S©^5;*3 F&^AbTW^Lfci^ pBR322S§ 
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#©S8r?-#-£l,TW:, b7>X# l />Tn7 (5* 
Plasmid 6 :235-248, 1 9 8 1 ) ffi&©X 
^ X 5"~ / V ~y yM&skfcil- (s t r ep t omyc i n/spec t i nomyc 
in phosphotransferase, SPT) i>mtlT^5 C £jWJ 
fcT, -TTfc??fM©3i^*%BR322fc^P-> 

ftsnt^si^cii s PTae-T^^©^5xs f 

CJSATfUf, Agr obacterium tumefaciens rt©ffl|t!if 
#Afc«fcE>, PT0K162 ©T^CRffM©af2T-£^A-r 
5;t*tT§5. Sfc^©ffi©*-&{Ct±, PBR3226*© 
20 DNAtSPTI£«^iflSn^/7X5F51S 
LT*5ViT, !IftfcBf3©tt£?£#A-f3:&i£t>#A 
Sn5. £©fc, Tft*©«i?-E?!I*gffl1-ntt. Big 
WiC PT0K162 ±EC*0T, * fVi' £ 
BfS©*^ &»J* ©T«*^ tEB-T * - i fcWtiT 

p5T®mtfe«ASnS^t>ffiS©it^ 

T£i;*)fcttT?*4©T?, Bwae^oJUAtt-H^/tS; 

Sfc, WT««*t3>J-<r©a!!fi#Kfi*ii*nS 

«^fe&D#S©T, SfcgK)©it-&7-S:*^v-f v> 

[0 0 10] 7*7X3. F^ Agrobac ter ium tume facie ns 

fi, ^«©HS3SIS-T-)£ (^y^S. Pro. Natl. Acad. 
Sci. USA, 77:7347-7351, 1 9 8 0 ^) tiDfTD^i 

[0 0 11] £©£?iCbTfaggn5 Agrobacteriu-Et 
uipjanens tH, pT0K162 fi^W^-f JH^>Xtg*© 

50 M14©ift^A281©,j;5?S:aatIi;SWtfflVJ-5 ! b©TB 

[0 0 12] ft, 2|t%0J!tC*ViT«, F^Fi'^Abi: 

^J©PfltSHM$n-S>fe©T&5^ Agrobacterium iume 
faciens ^T, T i T'JXS F±iC|3g^nX ! bJ:<X 

[0 0 13] *»Wfc*VJT, FvF©^Kem«, ^ 

F^iALit Agro bacterium tumefaciens thY Fffl? 

[0 0 14] 

[fg?g©am] m±©ct5t«Lfc*^tin^, 

Agrobacterium tumefaciensplCTiBo542 JWk 
> X T^ffi ^ I) X A #§Ac ttT t- ^ ©T, ifi5fjSST 

fv b0Mnfem%nozttfm&z?3:%t^5mms 

©Tttai/i©T, FTh©^Kfc#|£fT5^, 

^ u 5 * -f-nss/h s v> t v j 5 s . 
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Tf/XS, Molecular Cloning, Cold Spring Harbor, 

1982 fcgB«©*fet«tr)fT^fc. 

[00163 (1) PT0K162 COISM 
J£1&*«^7^5 FT?»5pVCK101 
— , Plasmid 8:45-54, 1 9 8 2 #^ ^X^-iOA 1 ? 
"BJS6) &&Eco RI$&£JRD&<fc«>. ZLft^Eco RIT 

PGA472 (7>S, EMBO J. 4:277-284, 1 9 8 5^fcfE 
«t, 7><feDA¥^M) ^HindllliBgl 

^CHindllK BajHI , Sal. I . Bgll I©=&Mli«^ 
£©#?*&, T««£-&trSaI I SfH-SIT 
OfHU £ W ^PUSJ&S^ Hindi 1 1, SaJ_ I , Xba I 
, BamHI , Kpn 1 , Sac I O&IISti^ftS^ 
U>i/-DNA£l5#3«ftLfe. £e>lC, £ft£ 
Sal I fciDHSIU ±f2©pVCK101 K«#cDXho I 39 
{ttHindIIlM©PflCffAbpT0K154 £#StLfc„ EL 
©»£H2!;st„ ±IH©E«^5t>*»5«fc5K:, pT 
0K154 \t> Tffi^fcSst I , Kpn 1 , Xbal , Bgi II 
S^Hindlll, Sal I GDHg-O^iiaSftSJf oTUS. 

pVCKlOlOEco RIgM£&&££l<fc©-C\ TfRfcl*) 
iCPt-OEco CfflSfitMDNA 

T\ ffiOS^fCfeiSfflnTtg-rabS. pTiBo542£Kp 
n I TTiMiL, ^;l/V>Xfg:«F'3©virB, virGRtfvi 
rC»fi : ?S*m5.Z kb OBrM-Sr^ICmU SLttSpUCl 30 
9©Kpn I B&ffifcifAU n~-~ >;7*bfc,, Jin*, 
±|BpT0K154 ©Kpn I Mci'ffAU 0 1 K5S1~pT0K16 
2 SffSKLfc. 

[0017] (2) pT0K162 © Agrobacterium ttmefacien 
s F^-^CO^A 

iOi5CLT#5 ftfcpT0K162 ^Agrob acterium tume 
faciens ©HSiLBA4404 (XK : ^x^r"? £>, Nature, 
303:179-180. 1 9 8 3^) CtAl, LBA4404 (pT0K16 
2)£#fc„ igAfct ±SB©H^3S$l^fc«fcDfr^fc. 

[0 0 18] (3) h"7hOJga«a 40 
LBA4404 (pT0K162 ) Fv F©Jr?lf!|£ft*lfc£ 
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fr^, LBA4404 (pGA482) ttt^Lfc,, ft, C©pGA482 
tt-^7'7XS Ft3pTiBo542S3|5©DNA£"&a&ls;/ 

LTfrofc. "ffefe'fe, LinsmaierandSkoog (196 5 
¥) ©««*6St3 0 g/1 ®y;V3--^±!3jsK«iK# 
Jtia4!T-©^©^M-^l gt, Agrobacteri umtumef 
aciens *tj 1 0» «t£4 8l$M&#8*Lfc. 

Jf^A^T-f -»1 0 0mg/l, t7f^-/A2 5 
Omg/1, 3mg/l, -fVO 

f--)l7^~> 1 Omg/ 1 fc-g-tr^ (0. 9%) *g 
ffitCfljftL, 1 5 0P B 1Jg#^fT-p7Co -5-©<S*. KBA440 
4(pT0K163)-pffiS!Lfc^*»rM-l 0 8§i©5S, 4 lffl 

It. unS©*^*^ ±8ffiS^iSJfiT5l£ttS2 5B 
W«*U *^-v-f^>Wtt<o***ftfc. -ft 6©^ 

StS'J >A-7-1--t~t^^-^ (1 9 6 5*F) ffl*«ffi 
Mi 3 0g/l©i'3»£^'D*5J«*l£»*rr5::i 

ic j; -3 tb mtmm %mm l tc t z. % > 1 * t? # 

2fi#©«TmKt«W#e)ftfc„ ££, MHBtb 
T, LBA4404(pT0K162)T®aT5ri 1 frtH^ LBA4404(pT 
0K482) T^S L£rf»)f£ffl HTHfiiO^RSfTO 
fc. *©«S«, 1 2 0iH©»ffr&{ftKL&fcfe*^to6 

-h©^^ LBA4404(pT0K162)TM-TS £ tHJ; 
0, »4W© ; fai»f>t±?)*±V-1 , -»Hffi©3g|HE«l 

*$M*ft 6 ftfc © (C*f b , LBA4404 (pT0K482) TffigSrfr 

[0 0 19] *»Mfa«±©*)(i«itiiBfesns>b 

©T t& < •€-©^©S3ftJKbittVHeHT?5tti«iE*ilDA5 

^t^BjfgT*5„ •pij^.a, Agrobacterium tumefacien 
s *¥\ZT i 7°5X5 Ft, /W^-U-^^^-i:. pTiB 
0542ft*©DNAffM-^^ijy5A5 F©tt3(@©y5 

[01] PT0K162 f y7sS. 

[02] PT0K162 ^5X3 F©*PNW~e*-£pT0K154£: 
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